The necessity of the hippocampus for acquiring new semantic concepts is a topic of considerable debate. However, it is generally accepted that any role the hippocampus plays in semantic memory is time limited and that previously acquired information becomes independent of the hippocampus over time. This view, along with intact naming and word-definition matching performance in amnesia, has led to the notion that remote semantic memory is intact in patients with hippocampal amnesia. Motivated by perspectives of word learning as a protracted process where additional features and senses of a word are added over time, and by recent discoveries about the time course of hippocampal contributions to online relational processing, reconsolidation, and the flexible integration of information, we revisit the notion that remote semantic memory is intact in amnesia. Using measures of semantic richness and vocabulary depth from psycholinguistics and first and second language-learning studies, we examined how much information is associated with previously acquired, highly familiar words in a group of patients with bilateral hippocampal damage and amnesia. Relative to healthy demographically matched comparison participants and a group of brain-damaged comparison participants, the patients with hippocampal amnesia performed significantly worse on both productive and receptive measures of vocabulary depth and semantic richness. These findings suggest that remote semantic memory is impoverished in patients with hippocampal amnesia and that the hippocampus may play a role in the maintenance and updating of semantic memory beyond its initial acquisition.
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Introduction
Semantic memory refers to knowledge of vocabulary, facts and concepts about the world, and general information about oneself (Tulving, 1972) . The role of the hippocampus in its support of semantic memory has been a topic of considerable debate. According to one view, the hippocampus is necessary for the acquisition of new semantic knowledge, providing the relational binding of the arbitrarily related phonological, conceptual, and orthographic components of word knowledge and the arbitrarily related pieces of content that make up a semantic fact about the world or ourselves (e.g., Cohen and Eichenbaum, 1993; Eichenbaum and Cohen, 2001; Gabrieli et al., 1988; Manns et al., 2003; Postle and Corkin, 1998; Warren and Duff, 2014) . A second view holds that the hippocampus may not be necessary for the acquisition of semantic information and that other medial and/or lateral temporal lobe structures can accomplish, at least some aspects of this type of learning, on some occasions, in the absence of normal hippocampal functioning (e.g., Vargha-Khadem et al., 1997; O'Kane et al., 2004; Sharon et al., 2011; Tulving et al., 1991) .
While these two views differ regarding the role and nature of the hippocampus in acquiring new semantic memory, there has been more general consensus that remote semantic memory, acquired long in advance of any pathology, and outside the window of any retrograde amnesia or temporal gradient effects, is intact following hippocampal and more widespread MTL damage (e.g., Winocur and Moscovitch, 2011) . With respect to vocabulary, patients with hippocampal amnesia perform within normal limits on neuropsychological measures of vocabulary knowledge and naming, and do not have aphasia or semantic dementia (Kensinger et al., 2001) . In experimental tasks examining remote word knowledge (e.g., when asked to name items, or match a label with a short phrase, definition, or sentence explaining its meaning) patients with hippocampal pathology do not differ significantly from healthy comparison participants (Gabrieli et al., 1988; Verfaellie et al., 2000; Manns et al., 2003) . The notion that remote semantic memory is intact in amnesia has fit well with the view that over time, semantic information becomes independent of the hippocampus through neocortical consolidation (e. 
